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Description 

Fieid fthelnv ntion 

5 This invention relates to a novel method for developing positive photoresists, and more particularly to a 

process for developing alkali soluble resin/diazoketone photoresists so as to increase the developing rate dlf- # 
ference, termed contrast between the exposed and unexposed resist The invention resides in the discovery 
that when a photoresist film is contacted with a aqueous solution of an organic base and a cationic surfactant \ 
prior to development in a aqueous solution of an organic base and a fluorochemical surfactant, the developing * 

10 rate of the unexposed resist is virtually zero resulting in very high contrast Futhermore the exposed photoresist 
develops cleanly to the substrate and the patterns have vertical edge profiles. 

Description of the Prior Art 

15 Photoresists are typically films which change their solubility response to a developer solution after exposure 
to an irradiation source, such as ultraviolet light As a consequence of the exposure, a different dissolution rate 
in the developer exists between the exposed and unexposed (masked over) portions of the photoresist film thus 
producing the mask pattern in the photoresist film after development Those photoresists which become more 
soluble in the exposed regions are referred to as positive photoresists and are the type addressed in this inven- 

20 tion. 

Positive photoresists typically consist of an aqueous alkaline soluble resin, such as novolac resin or poly- 
(p-hydroxystyrene), and a diazonaphthoquinone sulfonic acid ester dissolved in an organic solvent The resist 
is usually applied by a spin casting technique to silicon wafers which may have a thin coating of silicon dioxide, 
aluminum, silicon nitride, glass or other material typically used in the fabrication of integrated circuits. 
25 The coated wafers are exposed to light through a mask which provides a pattern for building the various 
circuit components on the wafer. The pattern is developed by dipping, spraying or placing a puddle of developer 
solution on the wafer. 

The developer used is usually an aqueous base solution of either inorganic bases such as KOH, NaOH 
and Na 2 Si0 3 or organic bases such as tetramethyiammonium hydroxide and (2-hydroxyethyl)trimethylam- 

30 monium hydroxide. The inorganic, metal ion containing bases are not preferred for integrated circuit patterning 
due to possible mobile ion contamination of the devices. 

Typically, the alteration of the solubility of the photoresist in the developer is only a relative change; con- 
sequently, even the unexposed portions of the photoresist dissolve to some extent Any process that enhances 
the developing rate difference between the relatively soluble exposed and relatively insoluble unexposed photo- 

35 resist film is advantageous. It is highly desirable that during development there be as little attack as possible 
on the unexposed resist under conditions which lead to complete removal of exposed resist down to the sub- 
strate. The lower the dissolution rate of the unexposed resist relative to the exposed resist the higher the con- 
trast High contrast gives a pattern with well defined vertical side walls and little change in the pattern over 
irregular surface topography. 

40 Fluorocarbon and organic acid surfactants have been used with inorganic developers to achieve high con- 
trast as disclosed in U. S. Patent Application Nos. 06/505,571 and 06/660,600, respectively. Likewise, quat- 
ernary ammonium surfactants have been used with organic base developers. However, in both cases the 
surfactant is quickly depleted, typically after just a single dip in the developer bath, thus losing high contrast 
imparted by the surfactant and making the process difficult to control, in addition, the organic base developer 

46 with the quantemary ammonium surfactant does not clean the residue from the exposed areas reliably. 

Another developing method, disclosed in U. S. Patent No. 3,961,100, uses a double develop process with- 
out surfactants to improve the sensitivity and reduce the film loss resulting in higher contrast This represents 
only a marginal improvement compared to the contrast achieved with this invention. 

Another method, disclosed in U. S. Patent No. 4,212,935 employes an organic solvent soak to reduce the 

so attack of the developer on the unexposed resist film. This treatment removes the lower molecular weight resin ^ ' 

from the fQm and thus lowers the developing rate of the surface of resist In the exposed areas the developing ^ 
rate of th surface is stOl sufficient for th developer to break through to the underlying untreated resist The 
result of such treatment is an undercut profile and lift attack n the unexposed resist Th process is lengthy 
and difficult to control as disclosed in IBM Technical Bull tin, Vol. 27, No. 1A, pp. 377-378 (June, 1984). The 

65 solvents, particularly chlorobenzene, are hazardous to handle. 

Other techniques have been disclosed for chemically treating the coated photoresist for g nerating th 
undercut profil for metal lift-off processes. Various such techniques are disclosed in U. S. Patent No. 
4,212,935, but do not address th method and compositions disclos d in this invention in order to achieve high 
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contrast, no unexposed film loss and the oth r benefits of th process to be disclosed in this invention. 

A ne d exists for an organic base, aqueous developer which is capabl of providing a high contrast value 
(gamma) of at least five (5) without sacrificing sensitivity and which attains the foregoing advantages and mini- 
mizes the stated drawbacks. 

5 

CROSS-REFERENCE TO RELATED APPLICATIONS 

References made to copending U. S. Patent Applications, Serial No. 767,318, filed on August 19, 1985, 
which is a Divisional Application of Serial No. 505,571, filed on June 17. 1983 (now abandoned) and which 
10 relates to a process of developing radiation sensitive positive resist films using a fluorocarbon surfactant con- 
taining developer solution and to U. S. Patent Application No. 660,600, filed on October 5, 1984, which relates 
to a process of developing radiation sensitive positive resist films using certain carboxylated surfactants. 

SUMMARY OF THE INVENTION 

15 

In accordance with the invention, it has been discovered that first contacting an exposed photoresist film 
with an aqueous solution consisting of an organic base and a cationic surfactant followed by a water rinse then 
contacting the photoresist film with an aqueous developer solution containing an organic base and a fluorocar- 
bon surfactant gives very high contrast and clean patterns with vertical or, sometimes, undercut profiles. 

20 This first or predip solution is neither sufficiently concentrated nor are the contact conditions sufficient to 
develop the photoresist The developer solution, however, is sufficiently effective to develop the exposed photo- 
resist in a a time period of from a few seconds to a few minutes depending on the desired process. 

The quaternary ammonium surfactant complexes with the resin to form a developer resistant layer. This 
barrier layer prevents the developer from attacking the unexposed resist while not sufficient to inhibit the attack 

25 of the developer on the exposed resist Since the quaternary ammonium surfactant is in a predip bath, it is not 
depleted by complexing with the dissolved resin from the developing bath. The fluorocarbon surfactant in the 
developer bath aids the developing by making the developer more aggressive without increasing the base 
strength or concentration, thus the developer is able to clean out the patterns and eliminate the residue with 
no significant loss of sensitivity. 

30 The photoresists employed with the developing process of the present invention are positive acting, i.e., 
those in which the exposed portions of the composition become more soluble upon exposure. 

Suitable sensitizers used in positive photoresists of this kind are diazo ketones having diazo and keto 
groups at adjacent positions on the molecule, such as the quinone-diazide sulfonic acid derivatives. Suitable 
alkali soluble resins must be employed in the photoresists. Those contemplated by this invention are the prep- 

35 oiymerized phenolic-aldehyde resins, e.g., phenol formaldehyde, which are known as novolacs and are avail- 
able commercially. Resins of this kind are disclosed, for example, in U.S. Patent 3,201,239; 3,868,254; 
4,123,219 and 4,173,470, the disclosures of which are incorporated herein by reference. These phenolic-al- 
dehyde resinous compounds must be soluble in organic solvents and aqueous alkaline solutions. 

The predip bath consists of a aqueous solution of an organic base and a cationic surfactant Bases that 

40 can be used belong to the general class of water soluble organic bases. Examples from the class are tet- 
ramethylammonium hydroxide, (2-hydraxyethyl)trimethylammonium hydroxide and tetra-(2-hydroxyethyl)am- 
monium hydroxide. This list is illustrative of the type of bases that can be used in the predip bath but should 
not be construed as being definitive. 

The concentrations of base in the predip bath should be sufficiently low that there is no significant dissol- 

45 ution of the photoresist fflms resulting in measurable fBm loss in the exposed portion of the resist film. Since 
photoresists vary in the ease with which they dissolve in aqueous base solutions, it will be necessary to adjust 
the base concentration to the solubility characteristics of the resist The concentration of base in the predip 
solution may range from 0.1% to 100% of the concentration of base in the developer. The preferred range is 
between 25 to 75% of the base strength in the developer. The most preferred range is about 50% of the bas 

so . strength in the developer. 

Following the predip treatment the photoresist film is rinsed then contacted with the developer. The base 
used in preparing the developer formulation may be selected from the general class of water soluble organic 
bases. Tetramethyi ammonium hydroxide, (2-hydroxyethyl)trimethyl ammonium hydroxide, tetra-{2-hyd- 
roxyethyl)ammonium hydroxide are aiustrative of the types of bases that can be used in the developer but 

55 should not b considered definitive. Since photoresists vary in the eas with which they dissolve in aqueous 
base solutions, ft wfllb necessary to adjust the bas concentration to the solubility characteristics of the resist 
Following the process and using the compositions of the solutions of this invention knparts high contrast 
(gamma greater than 5) to positive photoresists of the diazonaphthoquinone photoactive compound/novolac 
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resin type photoresists with no unexposed photoresist fflm loss and no significant loss of sensitivity. The pat- 
terns produced by tills process have vertical edge profiles and there is no residual resist on the substrate in 
the areas where the exposed resist was developed away. 

S DESCRIPTION OF THE PREFERRED EMBODIMENT 

The invention constitutes a process of contacting a positive acting photoresist with a predip solution, rinsing 
the substrate, developing, rinsing and drying in order to obtain high contrast resulting in vertical profiles, high 
resolution capabilities, no unexposed resist film loss and good sensitivity. The compositions of the predip sol- * 
10 ution and developer solutions are critical to achieving the performance. 

The process is used with a diazonaphthoquinone-type photoactive compound and novolac resin based 
photoresist Typically, the photoresist is spin coated from solution on a silicon substrate or other such substrates 
used in the manufacture of integrated circuits or photomasks. The resist is then dried by baking at about 100 9 C 
for about 30 minutes in a convection oven; other baking processes, such as hot plate, will suffice. After the 
15 resist and substrate have cooled, the resist is Irradiated by ultraviolet light or other actinic radiation to form a 
pattern of exposed and unexposed resist 

The resist coated substrate is then contacted with the predip solution for a time from 0.5 seconds to 30 
minutes, more preferably from 10 seconds to 2 minutes, and most preferably one minute. The predip solution 
consists of, but is not limited to, an organic base and quaternary ammonium surfactant 
20 The base used in the predip solution may be selected from water soluble organic bases but more preferably 
from tetramethylammonium hydroxide, (2-hydroxyethyl)trimethylammonium hydroxide and tetra-(2-hyd- 
roxyethyi)ammonium hydroxide but most preferably tetramethylammonium hydroxide. The concentration of the 
base in the predip solution should be between 0.001 to 0.5N or more preferably from 0.05 to 0.3N. 

The surfactants that can be used in the predip bath include compositions such as: 

25 

*3 
( ) 

N + X" 
H R 2 



where R3 is a cyclic group of from 2 to 6 carbons with from 0 to 3 heteroatoms chosen from the group O, N and 
35 S provided that each heteroatom is not bonded to another or a quaternary nitrogen. R 1 are saturated or unsatu- 
rated, straight or branched hydrocarbon chains of from 6 to 20 carbons. R 2 is the same as R A except has 1 to 
120 carbon atoms. X- may be CI-, h Br, CH 3 S0 4 - or CHaCH-jSQc . An example of a member of this class is 
Example A in Table I. 

Other surfactants that can be used in the predip bath include compositions such as: 



40 



45 



R 1 — N— R- 
1 I 2 



where and R 2 are as described above; R3 is an alkyl group of between 1 and 4 carbons; and R4 is a saturated 
or unsaturated straight or branched hydrocarbon chain of from 1 to 4 carbons, 1 to 4 quaternary ammonium 
50 groups of the formula: 

-(WR5R,R 7 ) 

wherein Re is a saturated or unsaturated straight or branched hydrocarbon chain of from 1 to 20 carbons, Re 
and R 7 are th same or diff rent and ach Is an alkyl group of from 1 to 4 carbons, r phenalkyl wherein the 
alkyi moiety has from 0 to 3 carbons. Examples of members of this class are Example B and Exampl C in 
55 Tab! I. 

Other surfactants that can be used in the predip bath include compositions such as: 
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1 I 2 
. CH 3 

where R 3 Is a hydrocarbon chain derived from coconut oils. and R 2 are hydroxy alkyf groups containing be- 
tween 1 and 4 carbons. An example of this class of compound is Example D in Table I. 

The concentration of cationic surfactant in the predip bath may be from 0.0001 to 1.0% by weight of the 
10 predip bath. The preferred concentration range is between 0.001 and 0.75% and the most preferred range is 
between 0.01 and 0.25%. 

The substrate Is then rinsed for a minimum period of time preferably greater than 10 seconds with deiontzed 
water and more preferably for one minute. 

The substrate is then contacted with the developer solution until the resist that received proper exposure 
15 has dissolved cleanly away with no unexposed resist loss and more preferably for at least 1 0 seconds and most 
preferably more than 60 seconds. 

The developer solution consists of, but is not limited to, an organic base and fiuorocarbon surfactant The 
base used in the developer solution may be selected from water soluble organic bases, and more preferably 
tetramethylammonium hydroxide, (2-hydroxyethyl)trimethylammonium hydroxide and tetra-(2-hyd- 
20 roxyethyQammonium hydroxide, but most preferably tetramethylammonium hydroxide. Preferably, the base in 
the developer and in the predip are the same. 

The surfactants that can be used In the developer bath are those characterized by formula: 

RrY-tCHaCH^R 

where Y is a a radical selected from the group -CH2CH2O-, -SOjNR'-, -SCV, -SOaNfROC^COz-, -CO*- and - 
25 CO-NR'- wherein Rf is either a straight or branched chain of the formula CpF^i where p is an integer from 3 
to 1 7; and wherein R is hydrogen or an acyt or alkyl radical of 1 to 30 carbon atoms and m is an integer of 2 
to 26 and preferably where m is an integer of 5 to 26, and R' is hydrogen or an alkyl radical of 1 to 6 carbon 
atoms. The surfactant in the developer may be selected from those mentioned above but more preferably from 
those in Table II and most preferably Example A from Table II. 
30 The developer bath operates at a pH of at least 9 and preferably at a pH above about 1 0.5 and most pref- 
erably above a pH of 12. The concentration of the organic base in the developer must be varied depending on 
the sol ubflity characteristics of the photoresist and on the developing process in order to obtain the desired sen- 
sitivity without unexposed photoresist film loss. The concentrations of the base in the developer solution should 
be between 0.05 to 1N or more preferably from 0.1 to 0.5N. 
35 The concentration of fiuorocarbon surfactant in the developer may be in the range from 0.001 to 5% by 
weight of the total developer solution. The preferred range is 0.005 to 2%. 

The following examples are illustrative of the invention. The enumeration of details in the examples should 
not be interpreted as a limitation on the invention except as may be expressed in the appended claims. 

40 PREPARATION OF THE PHOTORESIST FOR DEVELOPING 

The wafers were coated, pre baked and exposed in a conventional manner. The following is provided as 
typical. 

The photoresist coating was prepared by spin coating the resist solution on a silicon wafer substrate. The 
45 silicon wafer had been subjected to a 200°C dehydration bake for sixteen (16) hours; and then treated with a 
50% hexamethyldisflazane solution in xylene for twenty seconds immediately prior to applying the photoresist 
for coating. The wafers were spun so as to provide a 1 micrometer (jim) thick film. The coated wafers were 
baked at 100°C for 30 minutes in a forced air convection oven. After baking, the wafers were exposed to 
ultraviolet light through step tablet resolution mask with windows of various optical density so as to provide vari- 
50 ous exposure levels on the same wafer. The incident exposure was a range of exposure from no exposure to 
sufficient exposure for the resist to develop to the substrate. The contrast was determined from the slope of a 
line drawn parallel to the descending portion of a plot of the normalized film thickness remaining after developing 
vs. th common logarithm of the xposure. 

65 DEVELOPING THE PHOTORESIST 

The resist films in the following examples were prepared for dev loping as described above. 
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EXAMPLE 1 
(Comparativ ) 

5 The photoresist was contacted with a 0.378N tetramethylammonium hydroxide aqueous base solution con- 
taining 1 % by weight of the total solution of the surfactant in Example A of Table II for 75 seconds at 25°C. The * 
substrate was then rinsed in deionized water for 60 seconds and dried with nitrogen. The results are shown in 
Table III. 

10 EXAMPLE 2 

(Comparative) 

The photoresist was contacted with deionized water for 60 seconds at 22°C and then developed as des- 
15 cribed in Example 1. The results are shown in Table III. 

EXAMPLE 3 

(Comparative) 

20 

The photoresist was contacted with a 0.189N tetramethylammonium hydroxide aqueous base solution for 
30 seconds at 25°C. The substrate was rinsed with deionized water for 60 seconds, then developed in the 
developer as described in Example 1. The results are shown in Table III. 

25 EXAMPLE 4 

the photoresist was contacted with a 0.1 89N tetramethylammonium hydroxide aqueous base solution con- 
taining 0.0025% by weight of the total solution of the surfactant in Example A of Table I for 30 seconds at25°C. 
The substrate was rinsed with deionized water for 60 seconds, then developed in the developer as described 
30 in Example 1. The results are shown in Table III. 

EXAMPLES 

The photoresist was contacted with a 0.1 89N tetramethylammonium hydroxide aqueous base solution con- 
35 taining 0.0015% by weight of the total solution of the surfactant in Example B of Table I for 30 seconds at 25°C. 
The substrate was rinsed with deionized water for 60 seconds, then developed in the developer as described 
in Example 1. The results are shown in Table 111. 

EXAMPLE 6 

40 

The photoresist was contacted with a 0.1 89N tetramethylammonium hydroxide aqueous base solution con- 
taining 0.002% by weight of the total solution of the surfactant in Example C of Table K for 30 seconds at 25°C. 
The substrate was rinsed with deionized water for 60 seconds, then developed in the developer as described 
in Example 1. The results are shown in Table III. 

45 

EXAMPLE 7 

The photoresist was contacted with a 0.1 89N tetramethylammonium hydroxide aqueous base solution con- 
taining 0.005% by weight of the total solution of the surfactant in Example D of Table I for 30 seconds at 25°C. r 
so The substrate was rinsed with deionized water for 60 seconds, then developed in the developer as described 
in Example 1. The results are shown in Table 111. 



55 
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TABLE I 

EXAMPLE SURFACTANT 



A C 6 H 13 C , B 2 CH * 



20 



35 



N O C 2 H 5 -S0 4 



10 / \ / 

C 2 H 5 CH 2 CH 2 



B «J 

CH 3 



CH, CH, 

Cl l c i4 H 29 — N lCH 2 J — * S ^ H 3' Cl 
CH 3 CH 3 



CHjCHjOH 
C 8 H 18 — ^Ni-CH 2 CH 2 OH Cl" 
CH 3 



TABLE II 



Example f luorosurf actant 

40 





A 


Cr 3 ( CF 2 ) 6 -CH 2 CH 2 0- ( CH 2 CH 2 0 ) 4 H 




B 


CF 3 ( CF 2 ) 5 -CO-N( CH 3 ) - ( CH 2 CH 2 0 ) 12 "CH 3 




C 


CF 3 (CF 2 ) 3 -S0 2 -NH-(CH 2 CH 2 0) 14 -CH 3 


45 


D 


CF 3 ( CF 2 ) 8 -S0 2 -0-{ CH 2 CH 2 0 ) 8 -CH 3 




E 


CF 3 ( CF 2 ) g-C0 2 - ( CH 2 CH 2 0 ) g-C^g 






*2 H S 


SO 








F 


CF 3 ( CF 2 ) 7 -S0 2 -N- ( CH 2 CH 2 0 ) x s^O-C^ 4 H 2g 






CH, 


55 


G 


CF 3 ( CF 2 J 8 -S0 2 -N-CH 2 -C0 2 - ( CH 2 CH 2 0 ) 10 -C n H 2 3 
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TABLE III 



5 


EXAMPLE 


SENSITIVITY 


CONTRAST 


FILM LOSS 


WALL ANGLE 








(oj/cm' ) 


( gamma ) 


(\) 


( B ) 






1 


30 


1.6 


6 


80 






2 


30 


1.6 


6 


80 


» 


10 


3 


25 


l.B 


7 


80 






4 


35 


5.2 


0 


90 






5 


37 


6 


0 


90 




15 


6 


42 


5 


0 


90 




7 


45 


4.8 


0 


90 





The invention has been particularly described with reference to preferred embodiments thereof; it will be under- 
stood by those skilled in the art, however, that changes in form and details may be made therein without depart- 
20 ing from the spirit and scope of the invention. 



Claims 

25 1. A process for developing a positive radiation sensitive resist film comprised of quinone diazide sulfonic 
acid derivatives and alkali soluble resin that has been coated on a substrate and exposed to radiation to form 
a surface relief pattern which comprises: 

(a) contacting the exposed film with a solution comprising an organic base aqueous solution adjusted to 
a concentration that does not give development of the photoresist and containing a cationic surfactant from 

30 about 0.0001 to about 1.0% and more preferably from about 0.001 to about 0.75% and most preferably 
0.01 to 0.25% by weight of the total solution. 

(b) subjecting said film to an aqueous rinse, and 

(c) contacting the said film with an organic aqueous base developer solution having a pH of at least 9 and 
containing from about 0,0001 to 5% and more preferably from about 0,001 to about 2% based on the weight 

35 of developer of a fluorocarbon surfactant having the formula: 

RrYKCHzCHzO^R 

where Y is a a radical selected from the group -CHaChfeO-, -SO2NR' -SOy, -S02N(R')CH 2 CO r , -CO r 
and -CO-NR'- wherein Rf is either a straight or branched chain of the formula CpF^i where p is an integer 
of from 3-17 and wherein R is hydrogen or an acyl or alkyl radical of 1 to 30 carbon atoms and m is an 
40 integer of 2 to 26 and preferably where m is an integer of 5-26, and R' is hydrogen or an alkyl radical of 
1-6 carbon atoms until the exposed portions of the film are dissolved. 

2. The process in Claim 1 in which the organic base in Step (a) is tetramethyiammonium hydroxide. 

3. The process in Claim 1 in which the organic base in Step (a) is (2-hydroxyethyl)trimethyiammonium hyd- 
roxide. 

45 4. The process of Claim 1 in which the cationic surfactant in Step (a) comprises a compound selected from 
those having the formula: 



. R 3 

50 ( ) 

N + X" 

/ \ 

R l R 2 

55 

wh re R3 is a cyclic group of from 2 to 6 carbons with from 0 to 3 heteroatoms chosen from the group O, N and 
S provided that each heteroatom is not bonded to another or a quaternary nitrogen. R x are saturated r unsatu- 
rated, straight or branched hydrocarbon chains of from 6 to 20 carbons. R 2 is the same as Rj except has 1 to 
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120 carbon atoms. X- may be CI-, h f Br f CHaSCV or CH3CH2SO4- 

5. The process of Claim 4 In which the cationic surfactant in Step (a) comprises: 



10 



20 



30 



35 



C 6 H 13 v c »2 CH - 



/ \ / 2 5 4 

C 2 H 5 CH 2 CH 2 



6. The process of Claim 1 in which the cationic surfactant in Step (a) comprises a compound selected from 
those having the formula: 

15 R 3 

R — n— R, X~ 

1 I 2 

R 4 



where R, and R 2 are as described above; R3 is an alkyl group of between 1 and 4 carbons; and R« is a saturated 
or unsaturated straight or branched hydrocarbon chain of from 1 to 4 cartons or phenalkyl wherein the alkyl 
moiety has from 0 to 3 carbons. 

7. The process of Claim 6 in which the cationic surfactant in Step (a) comprises: 

CH, 

U 

C 16 H 31~^ CH 3 Cl- 
CH 3 

8. The process of Claim 1 in which the cationic surfactant in Step (a) comprises a compound selected from 
those having the formula: 

R 3 



Rj—N— R, X" 
R 4 



where Rj , R 2 , and R 3 are as described above. R* is a saturated or unsaturated straight or branched hydrocar- 
bon chain containing 1 to 4 quaternary ammonium groups -(N+RsReRr) wherein Rs is a saturated or unsaturated 
45 straight or branched hydrocarbon chain of from 1 to 20 carbons, R* and R 7 are the same or different and each 
is an alkyl group of from 1 to 4 carbons. 

9. The process of Claim 8 in which the cationic surfactant in Step (a) comprises: 

CH, CH, 

I I 

50 Cl~ t C 2 4 H 29 — N^-( CH 2 )— N±-CH 3 ] Cl" 

CH 3 CHj 

55 10. The process of a aim 1 in which the cationic surfactant in Step (a) comprises a compound selected 
from those having the formula: 
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I 

CH 3 



where R3 is a hydrocarbon chain derived from coconut oils. and R 2 are hydroxy alky] groups containing be- 
tween and 4 carbons. 

1 1. The process of Claim 10 in which the cationic surfactant in Step (a) comprises: 

CH-CH-OH 

U 

C 8 H 1B — N ~ CH 2 CH 2 0H Cl 
CH 3 

12. The process in Claim 1 in which the surfactant in Step (c) is CF 3 (CF2} r CH 2 CH20-(CH 2 CH 2 0)4H. 

13. The process in Claim 1 in which the organic base in Step (c) is tetramethylammonium hydroxide. 

14. The process in Claim 1 in which the organic base in Step (c) is (2-hydroxyethyl)trimethylammonium 
hydroxide. 

1 5. The process in Claim 4 in which the organic base in Steps (a) and (c) is tetramethylammonium hydroxide 
and the surfactant in Step (c) is CF 3 (CF2) 6 ^H 2 CH 2 0-(CH 2 CH 2 0)4H. 

1 6. The process in Claim 5 in which the organic base in Steps (a) and (c) is tetramethylammonium hydroxide 
and the surfactant in Step (c) is CFatCFJe-CKtCHiCKCHzCHiO^H. 

1 7. The process in Claim 6 in which the organic base in Steps (a) and (c) is tetramethylammonium hydroxide 
and the surfactant in Step (c) is CF 3 (CF2)6^H 2 CH20-(CH 2 CH20)4H. 

1 8. The process in Claim 7 in which the organic base in Steps (a) and (c) is tetramethylammonium hydroxide 
and the surfactant in Step (c) is CFatCF^HaCHiO-CCHjCHiO)^. 

1 9. The process in Claim 8 in which the organic base in Steps (a) and (c) is tetramethylammonium hydroxide 
and the surfactant in Step (c) is CF^CF^HzCHaCHCHiCHiOkH. 

20. The process in Claim 9 in which the organic base in Steps (a) and (c) is tetramethylammonium hydroxide 
and the surfactant in Step (c) is CF3(CF2)6-CH 2 CH 2 0-{CH 2 CH 2 0)4H. 

21. The process in Claim 10 in which the organic base in Steps (a) and (c) is tetramethylammonium hyd- 
roxide and the surfactant in Step (c) is CF 3 (CF2)e-CH2CH 2 0-(CH 2 CH20)4H. 

22. The process in Claim 11 in which the organic base in Steps (a) and (c) is tetramethylammonium hyd- 
roxide and the surfactant in Step (c) is CF a (CF2)6-CH 2 CH 2 0-(CH 2 CH 2 0)4 H. 

23. The process in Claim 4 in which the organic base in Steps (a) and (c) is (2-hydroxyethyi)trimethylam- 
monium hydroxide and the surfactant in Step (c) is CF3(CF2)rCH 2 CH 2 0-(CH2CH 2 0)4H. 

24. The process in Claim 5 in which the organic base in Steps (a) and (c) is (2-hydroxyethyt)trimethy1am- 
monium hydroxide and the surfactant in Step (c) is CF 3 (CF2)6-CH 2 CH 2 0-(CH 2 CH20)4H. 

25. The process in Claim 6 in which the organic base in Steps (a) and (c) is (2-hydroxyethyi)trimethyiam- 
monium hydroxide and the surfactant in Step (c) is CFstCF^e-C^C^O^Ch^CHaO^H. 

26. The process in Claim 7 in which the organic base in Steps (a) and (c) is (2-hydroxyethy))trimethylam- 
monium hydroxide and the surfactant in Step (c) is CF 3 (CF2)6-CH 2 CH 2 0-{CH2CH 2 0)4H. 

27. The process in Claim 8 in which the organic base in Steps (a) and (c) is (2-hydroxyethyt)trimethylam- 
monium hydroxide and the surfactant in Step (c) is CF 3 (CF2)8-CH2CH 2 0-(CH2CH 2 0)4H. 

28. The process in Claim 9 in which the organic base in Steps (a) and (c) is (2-hydroxyethyl)trimethy!am- 
monium hydroxide and the surfactant in Step (c) is CF 3 (CF2)g-CH 2 CH 2 0-(CH 2 CH20)4H. 

29. The process in Claim 10 in which the organic base in Steps (a) and (c) is (2-hydroxyethyI)trimethyl am- 
monium hydroxide and th surfactant in Step (c) is CF 3 (CF2)rCH2CH 2 O^CH 2 CH 2 0)4H. 

30. The process in Claim 11 in which the organic base in Steps (a) and (c) is (2-hydroxyethyI)trimethylam- 
monium hydroxide and the surfactant in Step (c) is CF 3 (CF2)e-CH 2 CH20-(CH2CH20)4H. 
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PatentansprOch 

1 . Verfahren zur Entwicklung ines strahlungssensitiven Posrtiviackfilms, der Chinondiazidsulfonsaurede- 
rivate und alkal Hosliches Harz enthalt und der auf in Substrat aufgebracht und mit Strahlung belichtet wurde, 

5 urn ein raumliches Oberflachenmuster herzustellen, umfassend: 

(a) Kontaktieren des belichteten Films mit einerLosung, die eine wiSrige Lfisung einerorganischen Base 
enthalt und auf eine Konzentration eingestelit ist die nicht zur Entwicklung des Photolacks fOhrt, und ein 
kationisches oberflachenaktives Mittel von etwa 0,0001 bis etwa 1 ,0%, vorzugsweise von etwa 0,001 bis 
etwa 0,75% und besonders bevorzugt 0,01 bis 0,25 Gew.-% der gesamten Losung enthalt, 

10 (b) w§Briges Spulen des Fflms und 

(c) Kontaktieren des Rims mit einer organischen waBrigen Basenentwickler-LSsung, die elnen pH von min- 
destens 9 aufweist und von etwa 0,0001 bis 5% und vorzugsweise von etwa 0,001 bis etwa 2% auf Basis 
des EntwicWer-Gewichts an einem oberflachenaktiven Fiuorkohlenwasserstoff enthalt, mit der Formel: 

R r Y-(CH 2 CH 2 0) m R 

15 bei der Y ein Rest ist, ausgewahlt aus der Gruppe -CH2CH2O-, -SO2NR-, -SO r , -SOaNfROCHzCOa-, - 
CO2- und -CO-NR'-, worin R? entweder eine gerade oder eine verzweigte Kette der Formel CpF^ ist, bei 
der p eine ganze Zahl von 3-1 7 ist und worin R Wasserstoff Oder ein Acyl- oder Alkylrest mit 1 bis 30 Koh- 
lenstoffatomen ist, und m eine ganze Zahl von 2 bis 26 ist, und wo vorzugsweise m eine ganze Zahl von 
5-26 ist, und Wasserstoff oder ein Alkylrest mit 1-6 Kohlenstoffatomen ist, bis die belichteten Teile des 

20 Films aufgelost sind. 

2. Verfahren nach Anspruch 1 , worin die organische Base in Schritt (a) Tetramethylammoniumhydroxid ist 

3. Verfahren nach Anspruch 1, worin die organische Base in Schritt (a) (2-Hydoxyethyl)trimethylammo- 
niumhydroxid ist 

4. Verfahren nach Anspruch 1 , worin das kationische oberflachenaktive Mittel in Schritt (a) eine Verbindung 
25 enthalt, ausgewahlt aus soichen mit der Formel: 



R 3 
( ) 

N + 

/ \ 

R l R 2 



worin R3 eine zyklische Gruppe von 2 bis 6 Kohlenstoffatomen mit von 0 bis 3 Heteroatomen, ausgewahlt aus 
der Gruppe O, N und S ist, vorausgesetzt, da& jedes Heteroatom nicht an ein anderes oder an einen quater- 
naren Stickstoff gebunden 1st, gesittigte oder ungesattigte, gerade oder verzweigte Kohlenwasserstoffket- 
ten von 6 bis 20 Kohlenstoffatomen sind, R 2 gleich wie R, ist, auBer daB er 1 bis 120 Kohienstoffatome hat, 
und wobel X- Ch, h Br, CH3SO4- oder CH3CH2SO4- sein kann. 

5. Verfahren nach Anspruch 4, worin das kationische oberfiachenaktive Mittel in Schritt (a): 



C 2 H s -S0 4 



enthalt 

6. Verfahren nach Anspruch 1 , worin das kationische oberfiachenaktive Mittel in Schritt (a) eine Verbindung 
enthalt ausgewahlt aus soichen mit der Formel: 



55 
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N 



-CH 
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C 2 H 5 



CH. 



/ 

-CH, 
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worin R t und R 2 wi ob n beschrieb n sind, R3 ine Alkyigruppe zwischen 1 und 4 Kohlenstoffatomen ist und 
Ri eine gesattigte oder ungesattigte, gerade Oder verzweigte Kohlenwasserstoffkette von 1 bis 4 Kohlenstoff- 
atomen oder Phenylalkyl ist worin die Alkylgmppe von 0 bis 3 Kohlenstoffatomen hat 

7. Verfahren nach Anspruch 6, worin das kationische oberflachenaktive Mittel in Schritt (a): 

5 

C 16 H 31— Y~ CH 3 Cl 
* CH 3 

enthalt 

8. Verfahren nach Anspruch 1 , worin das kationische oberflachenaktive Mitte! in Schritt (a) eine Verbindung 
15 enthSIt, ausgewShlt aus solchen mit der Forme!: 

R 3 



R, — N— R- 

20 1 I 2 



40 



45 



I 

R 



4 

worin R 1f R 2 und R 3 wie oben beschrieben sind, R* eine gesattigte oder ungesattigte, gerade Oder verzweigte 
25 Kohlenwasserstoffkette ist, die 1 bis 4 quatemare Ammoniumgruppen -(N+RsReRj) enthalt, worin R5 eine 
gesattigte oder ungesattigte, gerade oder verzweigte Kohlenwasserstoffkette von 1 bis 20 Kohlenstoffatomen 
ist, Re und R 7 gleich oder verschieden sind, und jeder eine Alkylgmppe von 1 bis 4 Kohlenstoffatomen ist 

9. Verfahren nach Anspruch 8, worin das kationische oberflachenaktive Mitte! in Schritt (a): 

I I 
Cl" [C 14 H 29 — Ni-(CH 2 )— Ni-CH 3 ] Cl" 

CH, CH. 

35 3 3 

enth§lt 

10. Verfahren nach Anspruch 1, worin das kationische oberflachenaktive Mittel in Schritt (a) eine Verbin- 
dung enthalt, ausgewShlt aus solchen mit der Formel: 



i! 

R- N— — R- 

1 , 2 

CH, 



worin R3 eine aus KokosnuBoIen stammende Kohlenwasserstoffkette ist, und und R 2 Hydroxyalkykjruppen 
sind, die zwischen 1 und 4 Kohlenstoffatome enthalten. 
so 11. Verfahren nach Anspruch 1 0. worin das kationische oberflachenaktive Mittel in Schritt (a): 

CH,CH,OH 

c n H i b — N— CH,CH,OH Cl 
55 8 IB 1 2 2 
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enthfilt 

1Z Verfahren nach Anspruch 1, worin das oberflachenaktive Mittel in Schritt (c) CF^CFJe-CHjCHaO- ' 
(CH2CH 2 0) 4 H ist 

13. V rfahren nach Anspruch 1, worin di organische Base in Schritt (c) Tetramethyiammoniumhydraxid 

5 ist 

14. Verfahren nach Anspruch 1 , worin die organische Base in Schritt (c) (2-Hydroxyethyl)trimethylammo- 
niumhydroxid ist 

15. Verfahren nach Anspruch 4, worin die organische Base in den Schritten (a) und (c) Tetramethyiammo- 
niumhydraxid und das oberflachenaktive Mittel in Schritt (c) CF 3 (CF 2 )6-CH 2 CH 2 CKCH 2 CH 2 0)4H ist 

10 1 6. Verfahren nach Anspruch 5, worin die organische Base in den Schritten (a) und (c) Tetramethylammo- 

niumhydroxid und das oberflichenaktive Mittel in Schritt (c) CF3{CF 2 ) 8 -CH 2 CH 2 O-{CH2CH 2 0)4H ist 

17. Verfahren nach Anspruch 6, worin die organische Base in den Schritten (a) und (c) Tetramethyiammo- 
niumhydroxid und das oberflichenaktive Mittel in Schritt (c) CF 3 (CF 2 ) 6 -CH 2 CH 2 On(CH 2 CH 2 0)4H ist 

18. Verfahren nach Anspruch 7, worin die organische Base in den Schritten (a) und (c)Yetramethylammo- 
15 niumhydroxid und das oberflichenaktive Mittel in Schritt (c) CF 3 (CF 2 )b-CH 2 CH 2 0-(CH2CH20)4H ist 

1 9. Verfahren nach Anspruch 8, worin die organische Base in den Schritten (a) und (c) Tetramethyiammo- 
niumhydroxid und das oberflachenaktive Mittel in Schritt (c) CF 3 (CF 2 ) 6 -CH 2 CH 2 0-(CH 2 CH 2 0)4H ist 

20. Verfahren nach Anspruch 9, worin die organische Base in den Schritten (a) und (c) Tetramethylammo- 
niumhydroxid und das oberflachenaktive Mittel in Schritt (c) CF 3 (CF 2 ) 6 -CH 2 CH 2 0-(CH 2 CH 2 0) 4 H ist 

20 21. Verfahren nach Anspruch 10, worin die organische Base in den Schritten (a) und (c) Tetramethylam- 
monkjmhydroxid und das oberflachenaktive Mittel in Schritt (c) CF 3 (CF 2 ) 6 -CH 2 CH 2 0-(CH 2 CH 2 0)4H ist 

22. Verfahren nach Anspruch 11, worin die organische Base in den Schritten (a) und (c) Tetramethyiam- 
moniumhydraxid und das oberflachenaktive Mittel in Schritt (c) CF 3 (CF2) 6 -CH 2 CH 2 0-<CH2CH20)4H ist 

23. Verfahren nach Anspruch 4, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethyl)tri- 
25 methylammoniumhydroxid und das oberflachenaktive Mittel in Schritt (c) CF 3 (CF2)e-CH2CH 2 0-(CH 2 CH20)4H 

ist 

24. Verfahren nach Anspruch 5, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethyl)tri- 
methylammoniumhydroxid und das oberflachenaktive Mittel in Schritt (c) CF 3 (CF2) 6 -CH 2 CH2CHCH2CH20)4H 
ist 

30 25. Verfahren nach Anspruch 6, worin die organische Base in den Schritten (a) und (c) (2-HydroxyethyI)tri- 
methylammoniumhydroxid und das oberflachenaktive Mittel in Schritt (c) CF 3 (CF 2 )«-CH 2 CH 2 0-{CH2CH 2 0)4H 
ist 

26. Verfahren nach Anspruch 7, worin die organische Base in den Schritten (a) und (c) (2-Hydioxyethyl)tri- 
methylammoniumhydroxid und das oberflachenaktive Mittel in Schritt (c) CMCf^ v ^H 2 OH 2 (HCH2CH 2 0) 4 H 

35 ist 

27. Verfahren nach Anspruch 8, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethyi)tri- 
methytammoniumhydroxid und das oberflachenaktive Mittel in Schritt (c) CF 3 (CF 2 ) e -CH2CH20-{CH2CH20)4H 
ist 

28. Verfahren nach Anspruch 9, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethyl)tri- 
40 methylammoniumhydroxid und das oberflichenaktive Mittel in Schritt (c) CF 3 (CF 2 )«-CH 2 CH 2 0-{CH 2 CH 2 0)4H 

ist 

29. Verfahren nach Anspruch 1 0, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethy1)tri- 
methylammoniumhydroxid und das oberflachenaktive Mittel in Schritt (c) CF3(CF2)6-CH 2 CH20-(CH2CH20)4H 
ist 

45 30. Verfahren nach Anspruch 1 1 , worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethyi)tri- 
methylammoniumhydroxid und das oberflachenaktive Mittel in Schritt (c) CF^CF^s ^ 2 CH 2 0-<CH 2 CH20)4H 
6t 



so Revindications 

1 . Proc6d6 pour le deveJoppement d'une photor6serve positive sensible a rirradiation constitute par des 
derives de I'acide sulfonique quinone-diazide et de r£sine alcalino-soiub! qui ont 6te rev&tus d'un substrat et 
exposes & ['irradiation pour former un dessin en relief qui comprend les Stapes consistent k : 
* 55 a) mettre en contact le film expos6 avec une solution comprenant un solution aqueuse de base organiqu 

ajust^e & une concentration qui ne donne pas le developp ment de la photortserve et contenant un agent 
tensioactrf cati nique d' nviron 0,0001 jusqu'd environ 1,0 % et de facon plus pr£f£r£e <f environ 0,001 
jusqu'6 environ 0,75 % et de fagon plus pr6f6r6 de 0,01 jusqu'a 0,25 % en p ids d Ka solution totale. 
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b) soumettre I film k un ringage aqueux, et 

c) mettre en contact le film av c une solution de r6v6lateur de base aqueuse organique ayant un pH d'au 
moins 9 et contenant environ 0 f 0001 jusqu*& 5 % et de fa$on plus pr6f6r6e (Tenviron 0,001 jusqu'a environ 
2 % en poids rapports au poids du r6v6lateur d'un agent tensioactff fluorocarbon6 ayant la formule : 

5 R r YKCH 2 CH 2 0) m R 

dans laquelle Y est un radical choisi parmi le groupe -CH 2 CH 2 0-, -S0 2 NR'-, -S0 3 -, -SO^ROChtCCV, - 
COr et -CO-NR'- ou R f est soit une chaThe rectiligne ou ramiftee de formule CpF^ dans laquelle p est 
un nombre entier de 3-17 et dans laquelle R est I'hydrogdne ou un radical acyte ou alkyle de 1 k 30 atomes 
de carbone et m est un nombre entier de 2 jusqu'd 26 et de preference ou m est un nombre entier de 5-26 

10 et R' estl'hydrogfcne ou un radicaie alkyle de 1-6 atomes de carbone jusqu'6 dissolution des portions expo- 
ses du film. 

2. Proc6d6 selon la revendication 1, dans lequel la base organique de r&ape (a) est de I'hydroxyde de 
t6tram§thyIammoniurn. 

3. Proc6d<§ selon la revendication 1, dans lequel la base organique dans t'dtape (a) est I'hydroxyde de (2- 
15 hydroxy6thyl)trim§thyiammonium. 

4. Proc6d6 selon la revendication 1 , dans lequel I'agent tensioactlf cationique de P6tape (a) comprend un 
composd choisi parmi ceux ayant la formule : 



20 



25 



A 3 

( ) 

N + 

/ \ 



dans laquelle R3 est un groupe cyclique de 2 k 6 atomes de carbone avec de 0 k 3 h6t6roatomes choisis parmi 
le groupe O, Nets dans la mesure ou chaque h6teroatome n'est pas Ii6 k un autre ou k un azote quatemaire. 
R 1 reprSsente des chaTnes satur6es ou non satur6es, rectilignes ou ramiftees hydrocarbon6es de 6 k 20 atomes 
30 de carbone. R 2 est identique k Ri sauf qu'il poss&de 1 k 120 atomes de carbone. X- peut 6tre Ch, h Br, 
CH 3 S0 4 - ou CH 3 CH 2 S0 4 -. 

5. Proc6d6 selon la revendication 4, dans lequel I'agent tensioactlf cationique de I'ftape (a) est constitud 
par: 



C 2 H 5 -S0 4 ' 



40 




6. Proc6d6 selon la revendication 1 , dans lequel I'agent tensioactlf cationique de I'ftape (a) est constitu6 
par un compost choisi parmi ceux ayant la formule : 

45 R 3 

i; 

R, — N— R, 

so 

dans laquelle Rj et R 2 sont teis que d§crit ci-dessus ; R3 est un groupe alkyle comprenant entre 1 et 4 atomes 
de carbone ; et R* est une chatne hydrocarbon£e satur6e ou non saturge, rectiligne ou ramiftee de 1 k 4 atomes 
de carbone ou ph6nyialkyl ou la parti alkyle possdde de 0 k 3 atomes d carbone. 

7. Proc6d6 selon la revendication 6, dans lequel I'agent tens toactlf catfoniqu de Tdtape (a) est constitu6 
55 par : 



14 
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15 



CH 3 

C 16 H 31-Y~ CH 3 Cl " 
CH 3 

8. Proc6d6 selon la revendication 1, dans lequel I'agent tensioactlf cationique de l'6tape (a) est constftu6 
par un compost choisi parmi ceux ayant la formula : 

?! , 

R,— N— R, X 
1 I 2 
R 4 



ou R 1p R 2 et R 3 sont tels que d§crits cklessus. R4 est une chatne hydrocarbon6e saturee ou insaturSe, rectfllgne 
ou ramrfi6e contenant 1 d 4 groupes <f ammonium quatemaire -(N+ RsR^R? ) o£i R5 est une chatne hydrocarbo- 
ns* saturSe ou insatur6e rectfligne ou ramifiee de 1 & 20 atomes de carbone, Re et R 7 sont identiques ou drf- 
20 terents et chacun est un groupe alkyie de 1 a 4 atomes de carbone. 

9. Proc6d§ selon la revendication 8, dans leque! I'agent tensioactif cationique de I'etape (a) est constitu6 
par: 

Cl' (C 14 H 29 -N^(CH 2 )-N^CH 3 ] Cl~ 
CK 3 CH 3 



30 



35 



40 



45 



1 0. Proc6d6 seion la revendication 1 , dans lequel I'agent tensioactif cationique de I'ftape (a) est constitu6 
par un compost choisi parmi ceux ayant la formule : 

1 I 2 
CH, 

ou R3 est une chatne hydrocarbonee d£rivee des huiles de nobc de coco. et R 2 sont des groupes hydroxy- 
alkyie contenant entre 1 et 4 atomes de carbone. 

11. Proc6d§ selon la revendication 10, dans lequei Pagent tensioactif cationique de r&tape (a) est constitu6 
par: 



At 

I 

so CH 



CH 2 CH 2 OH 



C 8 H 18 — N~CH 2 CH 2 OH Cl" 



12. Proc6d6 selon la revendication 1, dans lequel I'agent tensioactif de P6tape (c) est CF^CF^e-CHaCHjO- 
(CHzCHzOJ^H. 

65 13. Procdde selon la revendication 1 , dans lequ I la base organique de I'&ape (c) est I'hydroxyde de tetra- 
mSthytammonium. 

14. Proc6d6 selon la revendication 1 , dans lequ I la bas organique de fetape (c) est I'hydroxyde de (2- 
hydroxy6thyl)trim6thylammoniunru 

15 
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1 5. ProcSdS selon la revendication 4 f dans tequel la base organique des stapes (a) et (c) est I'hydroxyde 
de tStramSthylammonium et I'agent tensioactlf de I'Stape (c) est CF^CFJe-CHaCHaO^CHaCHaO)^. 

16. ProcSdS selon la revendication 5, dans lequel la base organiqu des Stapes (a) et (c) est I'hydroxyde 
de tStramSthylammonium et I'agent tensioactif de I'Stape (c) est CFstCFzJe-CHaCHaO-tCHjCHaO)^. 

17. ProcSdS selon la revendication 6, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de tStramSthylammonium et I'agent tensioactlf de I'Stape (c) est CF 3 (CF2)8-CH2CH2O-(CH2CH20)4H. 

18. ProcSdS selon la revendication 7, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de tStramSthylammonium et I'agent tensioactlf de I'Stape (c) est CF 3 (CF2)8^H 2 CH 2 CHCH 2 CH 2 0)4H. 

19. ProcSdS selon (a revendication 8, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de tStramSthylammonium et I'agent tensioactif de I'Stape (c) est CFatCFJe-CHjC^OfC^C^OkH. 

20. ProcSdS selon la revendication 9, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de tStramSthylammonium et I'agent tensioactif de I'Stape (c) est CF 3 (CF2)8-CH2CH 2 CHCH2CH20)4H. 

21. ProcSdS selon la revendication 1 0, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de tStramSthylammonium et I'agent tensioactif de I'Stape (c) est CF 3 (CF2)8-CH2CH20-(CH2CH20)4H. 

22. ProcSdS selon la revendication 1 1 , dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de tStramSthylammonium et I'agent tensioactif de I'Stape (c) est CF^CFJe^^C^O^CHzCH^H. 

23. ProcSdS selon la revendication 4, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxy6thyl)trim6thylammonium et I'agent tensioactif de I'Stape (c) est CF^CF^e-CHzCHzO- 
(CH2CH 2 0) 4 H. 

24. ProcSdS selon la revendication 5, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxySthyl)trim6thylammonium et I'agent tensioactif de I'Stape (c) est CF^CF^e-CHzCHzO- 
(CH 2 CH 2 0) 4 H. 

25. ProcSdS selon la revendication 6, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxy6thyl)trimSthylammonium et I'agent tensioactif de I'Stape (c) est CF 3 (CF2) r CH 2 CH 2 0- 
(CH 2 CH 2 0)4H. 

26. ProcSdS selon la revendication 7, dans lequel fa base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydraxySthyl)trim6thylammonium et I'agent tensioactif de I'Stape (c) est CF^CFJe-CHzCHzO- 
(CH 2 CH 2 0)4H. 

27. ProcSdS selon la revendication 8 V dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxySthyl)trimSthylammonium et I'agent tensioactif de TStape (c) est CF^CFJe-CHzCHzO- 
(CH 2 CHzO) 4 H. 

28. ProcSdS selon ia revendication 9, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxy6thyl)trimSthylammonium et Pagent tensioactif de I'Stape (c) est CF 3 (CFz)rCH 2 CH 2 0- 
(CH 2 CH 2 0)4H. 

29. ProcSdS selon la revendication 1 0, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxy6thyl)trim6thylammonium et I'agent tensioactif de I'Stape (c) est CF^CFJe-CHzCHzO- 
(CH 2 CH 2 0)4H. 

30. ProcSdS selon la revendication 1 1 , dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxy6thyl)trimSthyIammonium et ragent tensioactif de I'Stape (c) est CF^CFzJe-CHzCHzO- 
CH 2 CH 2 0)4H. 
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